DOI: 10.22059/ijswr.2017.136721.667343

3 (693955 Cenglio 9 LAIITE LS Conglito LA (5 Il p gy oL 9 55,555 glgil p3T

Bhaed 35 il pg) ST

Tslopen S92 < G b ol b Ty cymm | Gl 43555 w3
e L egy olE8515 ¢ g,5LaS 008l ¢ wlitSL 5,5 el owolids S ggmeatils )
e L egy olEils (g3,5liS suSiils _litSl 05,5 o Lotils Y
s Lo Jegs olEtils wlitS 05,5 i) ool IS Gl ggomtils ¥
e L gy oSl ¢ 65,5LaS ouStils «obils 2ol 5 el 05,5 o Lotils ¥
OYAFITNY imgas 2,5 N FAEFIVE 26 S5k g 5 — VFAFIAY - il o o)

RS

3 el 485 15 350 oy 45 5l Gilisee sla i )0 Caeglie (gl b S o pae Slilee
Caoglio g alaSs aiS Caglie daalaS s s lwb p cide oLS 5 65,05 Jelge plys 5T anlllae ()
5 iz Ol 08l b et gl a0 55,5515 Jele Sl gy Sglite slaiSe 10 S (55,8
S5 a 50 S seil b (s2by olS o 5 S5 oSl gl a5 (cidgy oLS Lele 5 (55,051 G
9 U5 rmg)S g FuSS peliana s gy b laailaSlE oaiS Cuaglie 5 SN ) b laailaSTS (gl ol Jlesl
SOk JBGLslS Ve 1S 10 S o SOldes 50l (65 03lul 5y g 8 oo b S5 (5459,8 Ceglie
SCd 5 83y Cad alS Cde 4 65, e Jele ol lis S seglie Sleogas 1) i3l o
3o balaSs ol il el i sblas 65,1 Jla ad (8iS Canglia alS Esl SB 3g 03,550
el j3Sde Hland (izrad 0D iDg oL 90 (65,0 15 e Jlerd 4 Cad 00y V0D ke & g Jad
S S L Jled il bjles plo a4 Coad 0o 3 TO LY aels jo 50l Jad o balaSe ais cwglis (iol38l
AL D anals o bajlons L & s (59592 Cunglite (2l el b 2 L8 o oty oLS (g0 bl
gy oS 0,5l by g (55,0l QYTQ,,&LA 00,5 suals g S v ol J cde Yol o WS
Sy Dligdod plonil ) laailaS 1S Cuagliio dalllas gl 098 o0 drogi (2,5 Slocme; ,o (HBli> (65,0515 L >

(110-1Y8 o) WWAS w3 cyote o 8yLois FA 538 oyl pl S g T ligiins

g oolaiwl b Sl 5 65,65 Dldes plouil aigy lo) cprs 5o WilgS oo

Sile s Blix (65,951 pgye (55,551 o515 1 galS Lol

Slgal Sl eslinal 2Slas b pgwye (55,051 b,

Aoy iz b Sews g Gl Sn palls wsle (5S>
SO 2sdee S el o g (Sopis cel
Wiay o gd Gyl fed ) olS Slessas p SB-
Sl it Fl piSe5 5 Ol spddss (Jpame o Slee
oleizle o 5 s S (S5 oLl (Fuentes et al., 2004)
“SE Gl S @S ein ssba pawye 5535 o S
OO Fekerd Sliee ] cde &5 el sBle s
Pytka, ) ol pow e 55,051 0 3 (st 5 pleiSle
0575 Sl SI 35 0o 4 b pga 0 (55,955 By (2001
el cge Zolesyd g ok (LS Ll Srpm g S
(bla> 63,955 (Dorneles et al., 2015) 54 oo JT 8lge

2L Gble ba> 5 Copae b Jpaxme oy slaptunw

doddlo

dawgi 50 pIBSSE 5 o lizl ) olk @5yslas
GinlaS el Gzl 5l S pae col (ng 55,08
ey ol i (56 sre )l GeSE s oo b
)l 5l (o (S sba (65,551 99d o0 g o pae
Lhow (S plgd Sl cwl 55,5l jo 2]y sl
(Boydas and Turgut, 2007) s,ls ,ib Jsame aJs Lyl s
oIl azr g 8950 5 pol pas )3 5Pl Ol ez L
§oslital wdg slaLite sl o @ipl Gpas LIS
s Bl 6551 5 S pen sl s,
b oo s Olaass slacy gl

h.bayat@basu.ac.ir : Jgius odiwngs *



Lix 3 535 a5 Wlgioe cAde LS Bl 5 )
e ol 9 SB (glié Slge (el 5 (S Dleoguas
aiile o pae Slhlee 156 ooy p sl -0l ol (65 0teS
b SE pleitle » pide olLS 5 6551 slaghs,
S Sis Sl il e Glitle Sliogas
Caaglie 5 (TSY  o2aS Casglie (MWD) ‘laaslasls
5 LalaSls TS (g,uSojlal oges solisl (PR) ' (gg,9,8
s plp o SB gltle golal bl s,
Cwglis (Dexter and Kroesbergen, 1985) ool oo SlSo
GSS slp jleoyee mhe aly o g Glpe puaS
Gl b el Sy oad iy el 5SS S 4y laailaSs
S 285 Canglin Conl S gsSug e il
Sk Ol ade 5 SB el (Jidss (S JT slge 5l e
(Imhoff et al., 2002 and Munkholm and Kay, 2002) <.
bl 5 (OS2 powre 65951 Ll 9o anli
QAU ) SHESE S &5 Sl eols i (U52)
SieS e [0 Guaeaddy jo baslass LnaS Cwglas
azsy balss 5.8 coyss ol Jdo a5 w0g abla>
(Munkholm et al., 2001) il o bl (55, S
ool cel Gawaily o (65,05 e Sldee a5 Jb> o
(BIanCO- éj.m‘;n Pow yo 6))5555 )J‘)J L GA“AS UABLQA
5o balass aiS Cwglie (yuizmen Canqui et al., 2005a)
b 65,051 Jlard dr S (65,5515 (g sland 5o Doy
Oekizme S (Abid and Lal, 2009) caul oS Jps
s S GBS Zesslie ialS (Abid and Lal, 2009)
Saeails 5o Jlesle Jlade Gl 4 1) (55,051 e
wa‘)ﬁ‘ g0 ‘_;))955l.‘> O W 45‘).’> ileals S
Conceigdo et al., ) ogd o haw sloa¥ jo JT slge jlade
(2013
sy SN 5l S (PR) (55,58 ceslie
3wl Sle g 00g S Cupae 4 e Slesle
Agdmlf;molawydgjl}&b@w&icﬁydju]
Ol Jlade ( JT olge « S bl 09 co (5 S0l iy 8 oL
ey 9 S e oS|5 (Herrick and Jones, 2002)
SE Sl Suwglie p Fhe slasle 5l 5l ogase

Sllee ;36 Cod (5998 Cuglie idlioo miwg 2 plp 5o

5. Mean weight diameter
6. Tensile strength
7. Penetration resistance

WWAS sl g cyate o 5 ylod FA 5,90 oyl pl S g OT wlidizs  Vo17

G bwg ooy mhw /Y Jlas o] s a5 wisl e
S39S B laghs, wile oo (Bboandisy CutS 5l LS
Stroosnijder, ) S zho o L Lki> coge obla>
Jedss al33l (Wright, 2005) S iale 8 mals (2008
JSas cde 4 S ogp o JB (Segn 9 CB)
S sl SB Capse () Sedoe sl slaalasls
by Sy 3 eslinad 5 oslie ot Juls S (S5
Tavares Filho et al., 2006 ) coul oo 5,138 sose cpais
Jalole gbls 65,35 ¢l (and Silva et al., 2012
05 5SS brig sty 65,5 sy (55,95
63298 oten sloailia S (S 63,905 g 65,95
D9 ($5,95 5 Slibes 95 ga by, (nl Ho Canl (Bla>
Osk L sd g 08 Al dle LS g o pdy o
o 4 (Lugandu, 2013) wes oo 8 S 8 55,5500y
anlie ;5 (55,5 e Ghsy o S pleisle (49,95
SB s Sloogas s his el pguye 65555 b
Dorneles et al., ) JI ools (il3dl (yaile slailasls alas |
o Las (Tullberg, 2010) S ;5 &1 5 i S5i5 (2015
oel5 g Silvaet al., 2012) cl)5 o, Sloe ]38l (S
39 oo (Dabney etal., 2004) S il 8

O ygods S Sl3E lge 5l slalisdle hB yolie YL
zor b 005 o0 @l oy g 5l T olse 5 Jpame
3 Slse 5 (6531 el qulio (BT olse 5l malie > ol
QLS Jl e 0l gpnia S o T Slge osige
Ol sl (bt oS S ras alS jshaieay Lilg
Lamei ) SIS0 5 sla Sig dgete oS JT olge al3al
Alcantara et ) <l,; o Sloe ]33l (Hervani et al., 2013
@ LS b i SB35 Lis (al., 2011
sladle J,5S 5 SB ile)d 5l S5l (alié olie
<23 ;2 4 (Bond et al., 2003) o,5 colaiwl lgi oo 3,2
Seals g S (5,9,L dgup el g oniligy |, S xaw oS
Ghorbani et ) sgd co 4285 iligy oLS e o slacale
ShyeSE SO uilg o LS cpl (uen (@l 2009
—aY g ools b8l 1) S (603685 155wl oasy cassS
Samadani and Montazeri, ) w0 1) S oS1ie slo
"SI Cunse e bty 655,80 (nlnly (2009

1. Mulch tillage

2 . Ridge tillage
3. No - tillage

4 . Reduced tillage



VI eolul g Sy oLy 55y S Elgl 5L iy en g i 4555

B 5o Jo)gSl 93] Sgoy cidgy olS g 5 Sl
Sl asyie )0 1SS aw b (Solad LS slaSsh 750
aS 5 0bas al x| (o miws) Glaes -l Jeg oKiils
Sl (e YYx VY olal ) ciolejl axlg YV ragh cnl jo
Yo Ges b olySy 0ol Sl pseye 550 0
Vel P Gee b Uy ) Bl (65,0515 50 9y gle
owgs SBle 5 > Sadgy olS ol eslitul e ol
J8 A oleols 2y 5wl adls A Jle sleviawl jo cwo
S sl 335 Sole, b by oS oS e,
pore SIS ;0 A5 sba al ol 5 S w55
395 ot 55 3 Lska S by S ooty gy oS
P s b e, SB b o b ady Ceond 5l abg oS
28,5 plil (55,051 (e Sjgonr Sz b5
b o33 5 (21l g5 @ azgi b 5,5 g5l o
3leslaiwl cde wile SBL S maw o Ll wo o Ve sg0
Il o Sala s L oS 5y pl 55k pihy ol
a5 W 1) G5 Cemied Sl D508 g aiil oo lapsS)
(Suivan and Diver, 2001) cwsl g5 S (5,5,L o
Bl S ghw Gide b aS w)ls ooy idg gb puizmen
alol S 4y g0l e JIoole 5 digd oo o] Lialu,d 5l
by QlalS plyed Sile 5 > Cde en 4 aiS (s
L (il &3) Lol olS s i3S 18 oslitsl 3,90
sl Cawd b g s, Sygohs o gile YO a0, alold
ooy 9 og ole ¥l o) 0,90 4 @.T O ygeody G0 ColS LA
s Jlo 99 58 ol i dgr grhanes Loy oot L))
pled 9 009 A Jlo 5l ;55300 g5l g9, 5 0 plxil by
55 V-0l o Tads 3441 Jlo s sudebl slals
o el
Pl Y Jlo 50l g 5l Cogi 90 50 S ()l peiged
gy oS A e olesls 2 ol (6,0 paiged
03,55 Cawd S diges S ‘5«1‘9.1.4)'] axly yo 5l g e85 plxl
Vo e Bos jl ool & g0y 00,5500 S diges SO g
) 5 OV ad b il iyt 31 3zl | o5 o g
Srnsilw Vo U oo Gos oz o Clloy e gl F/0
(285 )15 pgre 5 Bl (5505 g5 50 e il cos
Oeeddy LBl D925 ] 0 b lens )-*-’l* anlio (el pal ple
Cug 5 I paiged 0D plxil j5S0e Gas Sl 5l paises e
oloype o ()5 olS) Jgame Zudloy al>jo Ll 5o 50l
Ve b jho Ges 5l pialesl axly o 5l aSgjsbay 28 el
A g ool Ojgody 00,55 Caws S digal SG (5 e Sl

Seaglie ipgmre (§5)9S 5 plan xS o0 JIF (Fune
3P 89S 65 e & Cod G Ges U], S
ol (W) Ce s ST oy g ceaS 5l 1B) al>ye 90 52
S St Ges yel ol cde (Shirani et al, 2011) s2o oo
0 e S b aslie 3 8,5 2Tgl e 0 e
o Bl 6568 Cesslie el 63,53 a3s oS aslk
Gl sgzgar gealy byl jo cal (SKen sazme (oST5 sauy
90 (8,95 (9% i (Munkholm et al., 2001)
S 5 (Celik, 2011) 9 oo S (55,8,8 Conslin il
gl cel gl pgate pyx S L Bl (o559
Cuaglio Slaalive (S p olul » 09 o0 9598 unglin
slajles o 1) (pols sy, wgliie slacush, ;0 (59,99
(Ley et al,, 1993) cwl ool ;lis cibg olS oglate
S50 83098 Seeglie (ol crge T esle Jlake (al38
Cwglie Siwls 9 (Gao et al, 2012) o olew oy S
Lalys 5l jogete sbye bulis o (JIoole 4y (59,8
Cwoglie Hu Swon (Gao et al, 2012) col Sus
ool S pletsbo g 93 b LLS)I o Cagb; o) 5 69595
g9 L bl o Swvon o) izmen (To and Kay, 2005)
g oblS plgs 51 .(Lapen et al, 2004) wil oo o poe
69598 Suaglie g (AAS Canglie p alise slacs) S
ol 0ls )15 e e o i b 1Sk (o
SeoligS Sl (owyn 5l oy Sjle Lragh ol Sua ol pls
5 &Sl Gz slojles Jols S o pae ollas
Ceolia LnaliSB (5l 1 o] ke S 5 by oLS
S iSe 0 S Gy Ceglie 5 balasls oS

glaie

iy 9 dlge

Tk ¢l=!
» by ol £95 5 (55,9 it ;5B gy sl
Conglin 5 LSl 855 Casglio daailaSE g bl
Ao )0 G5B ele wgliie sbo iSe o S (5959,8
(MP' 13,5 5 5aT5lS b 0508) pgmsye (55,9515 Jolis £33
o s CPLJnz b oeRi) bl oSl
G Jels ggi a o i olS Jle o (NTY (55,555

1. Moldboard plow (Conventional tillage)
2. Chisel plow (Minimum tillage)
3. Notillage



LA LEhS Cooglio
AGE s gy SlalaSls 5l 2iS Coglin ¢ pSoslul ol
i 4 Sbalasls 5l solaiul cde ol colatul e Lo
Ceaglie (6 5eS0jluil g g L] (6 pglanz Cdspu 55 e
Ls).fo)‘.h‘ 09 Og>g0 dLmolf.';..»o u.ul...u‘ » LQUT Gu-‘—uj
‘f“ Nee ¥ e g.ibfLo L_SLQL}:..&A )Q ks.ﬁ....ZS WBL‘LQ
SBESe ) 5 sl Gleaiged gln JSulighs VO 5 A
o loaigas gl JSalslS Y0+ 5 e e e
09 09 S S5 ile slo 1S ! 1 eoslal s ol plol
Vool s Jles o ln il jo g s 00 (Susb, asels
il Caglin (5 S osluil ol bl Bolar jebay aslaS>
pleul (Dexter and Kroesbergen, 1985) goiivs (g, L
slr pi¥ 6)lad o xSolwl () orl LB sle 0
5 Glo o N8l amio 90 Gl 4o Al S 0,8 5,5
6570 ol LaslaS s o cams o 4 .ol (53150
Sonlple ogs oyl canSls A goy ules 4 0B
a5 glaalad oBiwo opl ol colaiul (6,50 oKiws
Byko gyl S S 4 0,5 oo 1,8 S (5, Lo
00938 L () JS) WS e 3y 5 Wised O] sledl o
A Gl B Gl e o ik 4 OT
Bub 0 040 s_;| Py g 0D (-_.b_e u] Qo”’é‘ ala] Q—.’.‘
Jaae .(Dexter and Kroesbergen, 1985) sgi o I3

S P cmp alSB clSS sl pY s lid g9

(]
% (¥ abal))

«(kg) slass cuSl LS‘f. ‘a)‘y _;I P Mc :O] 5o as

Sl g 5 M ol prnl Jsb X «m) YU a0l Jsb X
oS ay AlaS L 255 Cnglie culgsys ool (MS?) s

W dwlee oy alal)

(F adal))

Y :0.576xdi2

eff
(Fos o ) aiin s)lad 59 F gl jo a8
9y e She s e WlaSE cunSs lp 5L 9,40
il oo Sy o S 285 Canglin Y
@ abail)
d__+d

__ _max min
deff -

2

WWAS sl g cyate o 5 yloud FA 5,90 oyl ol S5 g T wlidizs  1+1A

A il K0Sy LS 5L s sy S digas

Lalasls g lul
5L MMWD) laaslaSTs (s Ssg Sl (0,55] Caws 4 (gl
L .o eolaxwl (Kemper and Rosenau, 1986) 5 Sl o,
Bayat lwg SlMol (g, cpl 0 S sl Shea axg
AGF L L balaSs 5l a8 ¥ lade 28,5 &5 (2003)
A 10 YD Sl s s, » (Bayat, 2003) i Lo
WES VYD 5 e i SIS U3 s syieds B g Y
5 03,8 hgels |, olius «(Bayat, 2003) oSl 55,5 oluss
0300 LS 51 o Slgie 5 0 0051 (y95m ol 51 oSl
a0 Vo0 oo yo ol jo g ah ALl s b S
A > e 0 Al )y e 5 00,8 Sis ol 5 sl
o) p Nog oad Sas sl AT 6 2 09,0 gladiged
Voo sles o g wd a6t os S e s,
Ve les ;o gl o T 5 e Ve el L Saslge
5 awlxe 907 AL 5 g ad (6 Se il ol F ule ax o
WSAD 'CT sl sbalaSls syl ly g abal,

0% oolaiuwl
WSAI = (Wzi —Wj )/(Ws _ZW3i ) (1 akl))
W, = (W, 7 (1+W,))
(@) Sislsn sbalaS JS o Wy o] s oS
prr Ws (@) bS5l Sy o 0 baliSls s o2 W,
6[.%4.:‘;65 UT S ad WC ‘(g) S »® Sy » oile U"‘""
a0 V00 sl 4o) S S yol py Wy g () Sislga
Lol (@) baslas s (o5 il
s ool 5 alayl, SIMWD dles (gl
n (Y akaly)
MWD =" xWSA
i=1
(MM) lalass hé Sj5 (wSibe MWD 5] o a5
N el i el LalaS gl 5l casls 5 oo
Wd, 5 4 SIO Liolesl cpl jo aS o by slaws N g ojlal
iy aS S e gy onibelray cloailass bd . Sile
ol Gy p LalSE a5 Ju,e sladassy, (Mm) - Sl
092 ol @Vl Juye 4y, b 5 95 owilolray

1. Water stable aggregates



VI 5l by L' 5359 S gl il 1, Ko 5 ke 4555

.(Jones, 1983) ol solawl
F
PR = average
A%one
5 DIk i 9508 5eSlee Faverage 10l )0 oS

il o (M) gy 3 by e 00eld zlaw Agne

(¢ alaly)

52 g b ol ¥ JSC

Syl Julxd 949 325

ey sz 9 EXCEL VY J158le 5 bawgs bajloses o)
L (Zamani, 2011) GBgi pamh 3,5 50055 3031 b Uas 04
e xs595 45 5 y50,0 .0l plodl MiniTab l38ls 3 51 oolaiu!
lopsel wiad Jloyi Jaas el b leosls 05 Jloys
aS o ls 09z g ool by g tas yogs Jlo i oy sl (g00nn
Cool 00 apogs S la Sy sl ogesl ol Lol o )
Sl ool opl 5l e2 goaxie jlaixs (Mohammadi, 2006)
Slos,S sslitl S gla Fhs oos Jboy ewyy
Moradi et al. 2014 and 2015, Kakaeian et al., 2015)
dwslie g iyl 4325 (Blanco-Moure et al., 2012,
aeslio gl 5 08 ol SAS.9.L JI3ls 5 5l ooliiul b o Sile
2oy B mhaw jo (Sl aels wizx g5l oyl (Sl
((SAS, 2002) o sslarul

Rl 92 opige S alend 9 (o5 sl Shy (S
S &.ABL’ el ol ools ul.m.t (\) Jj..\} B 0&5)"
3 iy asllaes g0 S ahapl g slewpg) aslllass 5
Bruse and ) cusls 1,3 Jamee codlld aials jo 5 0090 i
i g0 S oS ols lis S Sl colas (Rayment, 1982
&S S anawl 4 a4 L g (Rhoades et al., 1992) |4 .

s Gioichs A) alaS 8 250 e 2] 5o a5
el (o shee F) ailaS5 L8 3o iy

. Xi ;

/ ,
oS 52 o3 (5905 (6 3250311 (51 0Uiasld yg0 0Kiass )
ailass

S (5998 Cuoglio
sladises ) » SB 59)98 Cwglie xSl sl
Feo Ve ¥ N F Syl b iSe [0 00,550
Y ol b |y bg,se Ky JSalisS V0 5 Ace JFo-
@9 Phb ygaS Y2l 0 a0 Ve byt agly 5 e e
O g b hate JIGSS 55 by oo (697005 ol
SIS 09z oV JS) wd Jolo gy gy B olRiws i 5
Allen and ) cosb) (59598 Cenglie 52 S50 5 mie ol
Geios 0l Gus g cenl S iSe L s (Musick, 1997
Ol 5 35 i Sla 28 ;3 (59,98 Ceaglie (5 S oIl
Bl s s atie b iSe )0 as)ie S ol
oBtalejl 5o (5959, Conglia 5 pSo3luil g (5 k0 paiged 52
23 95958 Sooslin p lajles Sl gy e Bl 392y
6992 Cogliie G (Snad a5 Cunl )l calise lo S
(Toand ) S el 5 g5 b Lo, 45 Cagb, auoys 3
Sl olse 4 (Lapen et al, 2004) <o poe ¢4 Kay, 2005
aly Jlsylgieas il o (Gao et al, 2012) S
5 ospie wabye byl jo JT sole &y (ggy5,8 uoglie
b cde eenay (Gao et al., 2012) col Sis Ll b
P 85,98 Leaglie n (LAde ok 5 (55,05 gyl
b 1S plas” jo 098 asein U ol ow) p iz slo 156
ol e 53098 Cweglis p (Gupie Slbes b
laiSe IS )3 (59,98 Cunglin Lot 3l Ko Ly
Col pl Baios @l slas )5 5l ol SIS B oy
csne Slles 4 (5958 Coslie ol aSiS L oS
Ol czge oS 090 e plal (shsb ) o (55,55 Sliles

23,55 (55,9,8 Cenglie
Sloges 135 )15 90 b jadkew 2 50 955 (6505l
Oeiles ool ploeil e Ol Y YO Y N/D N /0
(PR) (5592 Conglie dmlns (sl (5 pSojlal akais \Y



GRlRl zge B - pbls (65,5 jle Gl sladiges
~659S 5 9 Lo 4 G A (glul s s
b Bl (65,051 cnlply o JS8) o 2289y olS (o0
by oS alS Ll Li> 3 S 565 B
Senpe g A (6laul Lialidl ( JT Slge g el (U5
GLlE culs s S S cens 5 S lasle
Slga el g ot (SlSe b o 4 e o gy
S LSl o g LalaSE aezd 4 Wilgi o ol
Oloie 3w o, Kiweh sl (Rosa et al., 2012) 0a i

s S el o s 5l cidisy (LS 0,8 a5 wilos S
 Camd S sk 5 008 aSsl ol Ghale

o blal(Virto et al., 2012) aisy oo Sgupn |, OV il
el (T oole L MWD i (igl53l 5 baailass 6l
ad alex 55,5 slalaSs ol 5 (glwallaSs degs
o Ges ol 0 aS1> (Bouajila and Gallali, 2010)
cely L gaby oS bl bis b bl (65,551
5 ol) LS Ll uile slr s adls,s 0 MWD )38l
Sl o S 1 Ll ol S B S (S
(Choudhury 54 0 1 50 4lal slalaSs as)s o sxe
@ g bl gl Lialidl o JTolge uds etal., 2014)
L MWD jluie Lisl3dl 5 55,5 cloalass sl ol JLis
39750 S8 Lawgs alS1S o (Shwsn (59 Gl
awslas (Annabi et al, 2007) cwl Lo, JI olge o
slajles ;o oS ogejl b baalass 5 )lwl ke
D9l sl sladiges sln (dg olS g (65,951 glite
(ol sazi ooly las Waosls) olas HLas (g ls Sxe

\'j: 42 : ocCl

R o BC2

:,; 35 - nc3

1,2 [

N 25

2 1.5 A

3 1 - \

e 0.5

= T1 T2 T3
o

Silen Sy oL 9 (65,95 ol il (uSiles duny o - F UK
i 5 a1 Ta g ToT1 )l sladiges g1y (MM) balASE b S5
SSB 9 9 (U2) (Bl (105 2) pa o (655955 suiaoLis
aall g Jls (Shlo bligy obS ousd )Ll cud i 41 C3 9 CoCr 9 (5359
pas oo Lis b ygiuw 1 S p2 (59, y2 wlie B9y 929 bl 00
bohs .ol oo SIS (59031 duo g & gebaw yo 410 e gl S92
el o0ld 8y lailiw! Byl suddoyLis (ygiw 3B (59 p (§Og0L

IYAF sl g oot B 8yl FA 8590 oyl ol S g OF Oligizs  VeYe

285 3 Jly sl DS s we Al S
YL laae o (Metson, 1961) oS Jssl8 Jolo il
Hazeltonand ) sls )1 3 Sl sl <55 |, ol (S Sal
SB a6l 5 05,50 ol (Murphy, 2007
e,> Olye o (Kemper and Rosenau, 1986) oS aslllaos 50
e Ol b ople oeipiee S el pgats
Cresswell and ) sg (55,5LeS sbSE s,0l wease

.(Hamilton, 2002

sy P390 SB olead 9 (SO 58 s S il (B -) Jeur

Slade SR

YVibg (1) oo

FOIFF (1) el
Voo ) o)

YIAD iy dnn|

\WEIAY MS em™) (S Sl colan
Ve/qe emol. kg™ soil) Sg5l5 Jols LiulmsS
\VFY gem?) 5oL paaso pye
Ve (mm) LAl Jad G559 (il
Ales (1) 033y

14/AA (1) Jolo S’ 5Ly oS

Ll g b

» by oS 5 (65,555 Julge 250 Luil)ly aies ol
2 5k s e Jad 55 (MWD) baalasls L3 559 (Silee

(00,0 O c.‘a..u 5) 6)‘;)‘5.244: )_uL LQQT bl 3l iy
aaslal alass gLl o

Gl g oLS 5 5595 T il slg o s Y Jou
b gyl had s baslass

MWD

(mm)
b ke wolil 4z o et oo

Uas Slay o (0 Sles

VAGHS VVET Y s
Avy™ Y/0A™ ¥ &5yeS
(7ARS Y™ Y g olE
vy Niaik f Jolie I
olsy -Ive \§ s

bl o 5l Sro il pae ousms g Llas 1™

Jeloe blae I SSlo Q}A)'T oSl auslas C.:La
2 ke Jad jo oS )lal p iidg olS 5 55,95
Glp Blae S mon o cal sads ool las (F) S



WY ool g gy oLSg (6559 S glgl w8l iy en g i &S5

5 el 039y 0S890 pol> G o 4SS ol 45 05,5 o
e p3Y G5ES o (22T Cwglie Sl s (5
g cnl @ by Cnlpls samo oo I8N (55,055 Sgol
4z (5,3 Olgol 005 gl calin Susb, als jo oS
So s iiS Ceaglie 2ol L B 0gh planil (o pae Slles
G595 Sllas gl p3¥ anje 5 655l amlye 5 S
Cuaglie (s ySojlul b aS ailoe ol Pl il ialS
S S sbjlo il cou woglite s iS5 22
S ele Lol glols mul ol 4 e oo sl oLS g
JBalsks Vo (256 0 baalaSe 28 Caglie 5355
rlo )0 0e (a0 O Fmhw j0) Jbpme ol laaiges
b g Ll slagel slealasls lanS Cwglice do iSe
0 Gl v 53 (omypige sajles b cos
5 i anlp og poley 4 4z b aid S 13 (ae)o
o5 sless 6,055 6l oY ploj braslaS Cuglie 238
ozl p loles cote 15U Gae SVsb 40 Ylaisl 5 03gs

S5is_se oamlie S5

S Cnglie
2 s ol 5 65,581 Jelse 13l il ly 43 b
(V) Jooz o alizes sl 1S 0 baslaSs oiS Cuglas
Coglie p bylas b wyp clde ol ond ool slis
Cunglia giomie a5 el ol Gilie sla iSe jo oS
B S ol Cushy 4 (285 Cuglie Sty b S
Lou et al,, ) cwl S SOl cwglas p cugb, e
Sten o SB iS5 aiS Caglis m (2009
Oleibo 5 g9 b bL3 )| jo (Sorod (nl 5 318 9929 St
wib e S Cupae ¢ (Chaplain et al, 2011) S
il aile b Sy plo g (Casb, L) (5Se b calnly
Gl oiS Caglin p S Cypae g JT ool ylaxsle
podbse Gl S8t Koo lea ol jiiSeny
Ol sl Dglite walie sloiSe jo (LEES Cuaglis
Saglie p (S pde laslosd I (280 4z 50 Sl parsis
Pl wanl Hlaie o ytin SB laitle axys 5 aiS
Sl SSE e el oSl cwl Gl Sl
S plexsle ameiys iS Cuglie p ilise slo)los

el 9 5k e 0 el Cangliln y (edigy LS 9 (65,95 il il g 41 3 i Y Jgur

oS (kPa)

V0 - A - £ Voo ye solsTax o i ol
oz Sles o eSSk
e
VaYal VAAA™ AEY™ V/E5" o/ay™ Y Ss
YY/Ay™ Y/AA™ Y/00™ FIA-™ V/EA™ Y SieS
YIS VY/04™ VA%l Y/ Yo" Y (g oL
YY/vY™ IRARNS AYY™ VA%l Y/00™ f Sl 31
\OIYY YA/ YA/ YINY /Y \§ Uas
sl
YE/04™ A" FIAY™ AR AR OIAY™ Y S
/ey £/ AT AR ME-" \7ARE Y SieS
FIEY™ . AUVA™ V/AQ™ gy " AN Y g oL
AATAR S VAR i YIVO™ Ak AR V/EA™ f Sl 31
V- /aA YA/YY Y/ Y/\A VIVE \/2% \§ Uas

il oo Sl pxe )_.JL pas g 2o, O o (o ls g )..JL' oda L cud i 4™ g

u“-";—"‘ TR Sl it adal 6)')9‘55 )L"*’ '(q’-” -¥ JS'“‘)
—69SB Hed s A Cod LEAS Caglie o Sae
ol slediges glp JRWbhS V0. 1S o Sile
LQJLo.u O 6)‘%5’-’“ o..:gLo.a LQQMSA ).:Lu.: o (u -¥ J&w)

~65035 1 e jles aS ol lis oSl dlao

O 5o (b oL (9 —pam e (65,95 B jleud 4 s
al e slediges lp JSubsks Yoo 186 jo blae



oole plply wonis adlal S 4 5 o5 Jlo JT bl
LalaSs 2iS Cwglie J2alS corge g 00g o5 o]

odd )l38 5 e K0 Jawsl palise doml Canl oul
.(Macks et al., 1996 and Blanco-Canqui et al., <.l

|y AL bl plos Ypmne a5 (53,5515 (39 29,20050)
o Slaogas Sgps Eel )08 o bu S zhw
(Ahmadvand et al., 2015) 05 oo SI> o505 9

Ny
o

[N
(8]

(KP) b oS i Canglin
.
S o

o

N
o

=
[&)]
1

5]
1

o

KPa) o aluSls 28 Canglin
=
o

(KPQ) bo alaS5 22 Cunglin

VAP sl g oot B 8yl FA 8590 oyl ol S g OF Oligizxs  YYY

Sad el edel Cevoa ase e Yloisl oz sanlie
SisSE e e )0 S ag 03,9500 9 (55,55
b oanalie )0 (ol Ll 0525l 55,5509 s On
Spp0 S IS Gl el pgeye 655
3 6l pdiges &Sl @ a9 L Jg «(Bahrani et al., 2007)
4 ohdg OLLS 5 el JTosls 90 5 ouds plowl e
55 0 Sem 5l g ol SreEle Ve b jhe e

20 7 JiSaliols Yool
a
ab
15{ 2T
10
5 4
0 .
T1
ocCl
50 7 JSebsks Vo -0 nC2

2 apab

10ee —0 g Vo — il Gl iS 53 Hlg sadiges (gly (KPA) AIASE Lol caaglin p iudigy obS 3 65591 Zobaw il uKilo duglio —F S
Bl (1355 3) om0 (63951 003 LS td 3 4 T 5 ToT 1 JUCulygle Fov —0 910w =3 T g SEK 50 Sualy (signs 5 SISl sles
g 51 2 (59) 32 4l By > 29279 bl g0 WaLl g H (Slo gy olS 0RO LS i 5 40 Ca 9 C2Ci 9 (55,955 B9 9 (Ue2)

sl W31 515w Byl s (4L ¢y 38 (59 3 §Og08 bghs .abl co SIS (ygeiT duo yd B o 43 HIo Sxo glas Sgzrg pus oubd Lk

L oS oy gbli> 65,555 0 5 lwg casaslsl JI
D3 B S cge S L JTosle canlio oS 5
Gk )l S Cu e ol il Caglie iolidl g S
e S T oole Sial38l as ailgs co by HlalS cals

Mg Gl cage S - pblis (65,05 les

S5 Hled e bojled plod 4 o L2AST Cglie
JSulslS ¥ 28 jo blate il sy jo Sl - blas
oole o) e Yl (7 -F JS2) ob sml slodiges sl



VY gl g ohebes ol 5559 B Elgil a6 1o, (Ka 5 Gl 4I5S

Yo wib (Sbe sl S o (Beare and Bruce, 1993

JEebghS Fee g Ve e g e ladiged ol JBbiglS
oLS 9 65y slojlers Jloel clde @ 50l sladiges sl
SFnS (Siddons o8l L) (o) 0,90 S 5 ilg
A LSS ok e aas 5 ook e Gblie Sl S wilen o5
mo3lal (gl ol cnalice wijls e oYL Slasle gl
Sopbe oS 5l GLdSl slasSe (p8aS Caglie (615
(Causarano, 1993) o colaiw! JSwbolsS Voo 5l 530S
Sl iSe o I Ll s slaalasls 2a5 Caglis
(Munkholm o (6,5 ojlail JIbelS Yo g Ve G5k
Cosslie b lo wslie il olsy wsls and Kay, 2002)
5 93,50 Sy sl L) Gl sla S o L2
Vo GlagiSe o S50 ars S Cush, b ugses
ool 3l Slojlslay st 53 (5 et slaceshs)
05,5 e S 285 Caglia by jla i SSa aile oS
spax pae Sde 4 g8 glsl Ko 5 Vb slacagh, o
Ol p80T S Cuglie (wgaen g (Swge S (glag el
ashoy Gl b s S Loyl i oS
Sos 9 (R alSE 5 SL DS o (Sgden (595
a> G 4 g (Ros et al, 2011) wb oo iali8l sy 5o
2 S bjless Jlogime Sl cde peay oy oo (Jolite
Y| ad ovalie (JSulshs ¥o 250) Sl slo S
5 3l b 59 50 lojlas S Giline sla i o oS e
axey Jad Jsb jo (G8iS Caglie yusd w058 OLSy ke
oy GBS Ly S S (S| g cies bl LSS
olidl g oy Liels cely lag,z 00,5 bl ool yusd
“eile ($99)9 S5l In) 109dos alaSE 228 gl
iy g oad SIS e clbaise Gkl ge Y]

Wlio (Fhy aiS (oo Iy Gl oddmpans o) jlade
oS ol ohsa el S SLlSe k8, 8b couw S

(Hallett et al., 1995) uas oo &, brdiges ;o S 5

59955 Cuoglio
Conglin r oidigy oS 5 53,551 3l Luills 4 b
ools Lz (F) Jsoz ,o calides slo i8S 0 S5 (59,5,
Coglio yy (oidiyy olS 5 (55,555 Jelse I .caul onls
Doy o g JWwlolS Ve 9 7 sla S j0 LS (59,98
5 SrSolail 050 50l sladigel (gl Ladd (595,85 Cuglie
5 ©39SE pohe il Sile anglie 8,5 JIF wyy

s cadg olS &8lg,s (Ramos et al., 2010) sg
Coglie Giali8l b pidgy olS ooy 9 Sile ol S L annlie
SB Gleisle se 50 G I balasls oS
JTooske Jlade Bl LS s e ol mls el
(Watts and Dexter, ol o (iol33l bealasSs oS cuwglie
olesm 9 Ghare oS ORIP L cabe olals 1998)
il oe g 03,5 L 1) S (659)b 5SS S (99,500
McDaniel ) aisled SaS (55,0laS sbpiusST g Il 4
(etal., 2014

Cre shhn olS Goh —pgere 535S les
S g et & S AT Cuaglie o gtes alS
(o -F JS) ws JRabsks Ve (556 0 Sl - 6559
9 sles o Sake 5l 23l JTosle alidl T e Yoo
cos luad SB s sezge JT olge e ol (55,551
el (53,5515 G slaghs, 5 039 §5y9S L eged il
Chauhan et al., 2002 ) 55,5 o S I slge ol5ae 2ol58l
eiS Cwglie azi,e «@nd Conceigdo et al., 2013
L S iy LS Ll b Bl lealuss
S59SE Slapians 55 ohgtr b oy leeged
ale> 5l (Russo et al., 2006) & )ls (5 bewe sblje sbla>
@3] Sslr & g ibs olalS e sl
9 S Sleogad S Oliss g jmb 50 Gi9r
Sugh, i dacs)lon g 550 sladile ]S (S olend
S ailys, Oyl azm,s Law (S ST slge il WS
SYgame 5 Soe Gl Coledys 5 s g5 SRl
(Gabriel and Quemada, 2011) s 5 o Ll el

Mg Gl sl HE -5, e Hles
95 02 )0 pgm o $5)9S B Slajlerd 4 S (S8LST Ceaglie
JISalshs Fee S 8 Jls 5 Sile ity olS o
o s ol b iSe ple s (o -F USE) wn
Sialidl Yheim | cpl by i sdalise b jles 28 Conglie
AV Sl iS5 Jubsls Foe iSe 5 S O i
Sloogas  lap] 1SS pas 5 o 51 pals sl
Gl isine M g bl s a5 oud S eglis
5B oo e e a1 ol ples dalises byl o |,
G ISl 5L Yo e s S Conglie Lo jlos
ol g9550 ol oamolis (Sl

plxl 5l G S Gladiges Sglite (gugb, Ll
SB 28 Caglie p bajles Sglite 15 crge (il
Dickson et al., 1991 and ) sgd o0 alizee slacusb, ;o



(Ley et al, 1993) coul Gglae o pie calizee slo,los

sloosl 3 oad (g Sejlal (55,558 gl piolie olgi e

Sugb) Hlade 5 6,0l (ogate pyx ol 0 a5 Sglite Sl
!yl (Constantini, 1996) o,5 awslio pa L ) sl juio

S iSe ;3 a5 yF o3Il (55,98 Cuglie polie (lgi el

D,5 dslie po L1y ails Jglaie Cugb Jlade a5 Calizee

WWAS sl g cyate o 5yl FA 598 oyl pl S 5 o wlindios 1oYF

)é c\S o\o ul.ma (PR) 65)99 u.oﬁl&n » ;........u 54 °L.5
oo les plae S JKMLBLS ferg¥e NP LsLmu:l‘Sm
obj (St 9 (O JSD) g o sixe (599,58 Cuglie
Al SSw 5l gile Yo glaise o Of 5 S Old
69,97 Swglie p (ibg obS 5 (55,9 alise sla oS
2 G99 Cuglie (ki o tre e ol Vil o5 a
» 2l e 4 69y58 Caaglie (Konly 05 YU sla 25

ety Juod 3 (59958 Caosliie gy oL 5 (63)9 S il il g s j2 LS -F Joux

(kPa) e
VO A f.. Yoo Voo Y. \- s sol3l a0 oS golie
Uas Slayyo (5:keo

YEEFOPE™  A\YOYYY-"  FAVAFYA™  FVOAY™ AYOAQY™ AR 1Y2045™ oo g Y S5
FAAAYAO™  £ASAYE™  FVVAAF™  VFAAFY™  YIIATEY™ O rYAY.y™  YAYEYY.T et Y SisSL
FEFAMA™ Y AVYY™ O ANYNNAT L LYYAYY™  AYEYALAT 3rea. T veaaseyT o vasT Y g oL
AVOFYOY™  FAL-VF™  AYAVAAA™  AYFLAA™  AVEFFFN™ YEY. Y™ (YT A[eXY™ f R
FAYFYAE  YAYEYFA  YYVALFA  VVIYAAZ AYYALaY FOVYY - TV f- o5 \# s

Al e o sixe )...,L, pae g 0,0 ) 90 o )5l s ,.JL, oaids Ll ud 5 4 NS g s

"5 G b Sbli> (65,5 L Jles (o -0 JSCB) ol
$95958 Swoglie 1alS el Cudpo Solie il 5 S 5
Sl SE 5eS 5 8 ms b (gblis 65,05 by, ad
&g, (Paustian et al., 1997) was o dgue |, baslS>
Loy JSwbshsS & 5 Ve (5Sa )5 (59598 Cuoglia Dlais
ey $9SB lesd JBLbghS Ve 156 50 0g alie
O et 99 4 S 1) (5958 Cueglie (LA oLS (s
Sl jobar g Sole pids olS L5,
Sl S gad caw Y| (o -0 JSK2) o als
DaeolisS )3 (5998 Cwglie 1Al Cecl pgwye (53,551
g obsS G Beiod nl Do Job aScnl ohgas 095 o
S plasle o s obxl b 65,05 Gldes #lg )0
Olme 0o gl g d9don ($95958 Cwglie AT o
ol e Wilgh oo ol 0ged s 9 S slaasY S
2Bl i slas; 951 sl 5959, Seaglie alS (e
aS Wo,S 5,155 58 oeiime >, (Safari et al., 2013)
FYL polie (65,5515 o i ;0 S (59,9,8 Cenglie
A GLas 1) 6 5pS polie powre (65,951 e 5o 5
WY 5 65,5 Sllee gd S ceaglio (Celik, 2011)
03,55 poeds S 3l 5k (Grmgile Yo B oo a) oo
S e GlS ady ) e (Wilkins et al., 2002) el

S5 S Gad ClS A Comd (9ledsS) pampe (6359

b Jloy 10g Jias b JCubiolS 7 (555 1 (59)9,8 Cuoglia ®

- bl 65 sl (Bl s 5o
lo)los dod & Comnd 1) (5992 Snglie (idgy oLS g
S59S B sled 99 4 Cond RS (pl &S iz e s alS
e I - (Blax (65,55 g (sidg olS (g —po e
Nl 5oS 305 o] e Yiazol (D JK5) 390 o
Da Veiga et al. (2007) .09 S1> oo o5l ¢ (55 5LiS
e S ol pgate prr el A WS )18
“S @ S (LS sble La>) Jra b6, 0
S92 (895958 Cwglie Al Cael psmye (5559
3,5 5,158 o2 Voorhees, (1983) 048 oo (Jyz) bl
5 o515 el S g o oS (el b (g5 oS
S50 3,5 (6998 Cuwglie el el oS5 (e
SE (Fopid el pa g S pad e Zeb Al oo o2
QW&sJB@‘JByTJ&A@;@gJM;
OliS s oldame o (Voorhees, 1983) o)l (55,55 >
A o s logime jeba SB (5958 uaglie oS WS
Alvarez and ) cé,5 |3 55,05 ks slo )l
.(Steinbach, 2009
- bl 65, Sl (JBulsls Ve (2S5 50
bojlos plod 4y S 1) (59)9,8 Caaglie (c2Dgy olS g0
obS 9 —pom e (65,951 (Bl —pg e (65,951 2
Gl s logine jsbay > - Sbli> (65,051 5 Labg



VYO gslly g (Shebig ol (53)9 S glgil pil il ) e g iden 4555

2Bl (65,951 9 (2l 50 (899,08 Caglie (o9 oS p S5e

4 mCl
kA abﬂ Cc2
3 L Gatpes
R
)

i)

Y
<

o

=3
3
3
R
)

i)

Y
<

o

T1 T2 T3
S

L (Chen et al, 2005) wil g0 (655 m Sy sl

Jolge ;300 51 8 powye (65,95 0 laddn ) i dxwg

Sl sls -l

34 adap

4000 1 jisatysh 51 -

3000 { & ababc
2000 -
1000 -
0 , ;
T1 T2
S

g ¥emg e —o B -l S 0 s slaaiges sl (KPA) LailaSLE (595958 Cangliio y sy oS 9 (553351 Zatams il (aSilao dungliio -0 Y
oL oo ()L a5 42 Ca 9 CoCi 9 655951 (39 9 (J22) (SBLa= (3105 ) poo 30 (63,9515 0usd ()L a5 0 T3 9 Ty . JWuly oS ¥
OIS yg03] w0y B s 1 Io Lo igll S92 g pus suiRdy LS Bygiun 3 S B (595 aline gy 3925 bl o SBL g H5 (Sl gy

i Jloy ooy I o b JISwlysliS & (Ko 55 (5998 Conglile.omsl Lrosls o yluilinel (Bl youil osid gL (yaiuw 1 595 y2 (§390s bghs .ol oo

.(al., 2010

- bl 65,051 e JSulelS e 256 s
- Bl 6501l 90 4 Cud (LD olS (e
s 1) 59598 Ceglie Sile —(55,0S 1> (ew 9 LIS
alol> azs cde Yl (o0 -0 JSK0) ol rals gyl e
2 iy S by S by Coglis Sl
5 S5l Dud pals g e (blis (65,01 les
e 591 g pleem 50 SB (39 0895t
Suaglie 1ol o (65,95 0g Shlem(g5,5 51 (e
Rasuli and Abaspur, ) ssi s (5 pdudedd (i3l 9 (59,9,8
(2008

& A
Glp &S Sopae b @l a5 ol olis o> gl mlbs
o pde slo,gSl oy Sage i plml S Glasle oguge
S Coglie 5 LalaSE gyl Gl NS5k
oS 5l oolawl olen 4 sbla> (65,5 daaslass

- Bl 65l JSabsks Y 286 50

St e )0 (Gibe ol s mhe g0 4 Ces
dlos alfl ylosme jobas 1) (59598 Cunglia (55951
Gl 1y et B S g oS (5 0 JSH)
Gl cde 4 Yleisl a5 sl S gyp,8 Canglia
(SB bl sbasly cuglie) S Slasle Coslie
e e a9 3 Casb) (nl o (2B o 2l 5o
ooz eile b JT oole ol 21531 1) (55,558 Crnglite
Gl GRlPEl b Sl o) e Sl S cwglie
Cosglie Lial3dl crge S SilSe Canglie 5 brailasls
5 IS plime Sy JT olge 9955 b 0gdioe (5959,8
Rusta and Golchin, ) wl oo (il bals g kol
Sial3dl s S leaisle oylul Gialsl b JT slge (2005
S spdpeSly el carge S aa iVl cools
Ceoglie il3dl cge cplpl 4 (Sherani et al., 2010) oo
2 dele Gipte ST Slse wishioe S 595058
An et ) aisl e S laisls ssgy 5 balasls o lab



“S o5 arog p 0538l 0d plwl iy Cusb, S e
ey 2 SaBg olS Sl esliiul b olyes Sbla> (555
LalaSs gl adlhe mls oolslis a ol b
plsl b S (55598 Corglia 5 LaailSs o2aS Coeglia
Sliboe plonl aie Gloj e 5o Wlgioe Jidn Slidod
oolaiwl cawslin Cu i o5 Ol g cugb, sl (65,55
pll (ddlge) SawolisS jo )b (pl aSul 4y az g b ogs
Croglie 5 (225 Cuaglia slayially p (2ligy ok FI el
Slge (Fp > rizen g Bl Glas (2ly Wy, 6959

S edalive paly jebods uls

REFERENCES

Abid, M., and Lal, R. (2009). Tillage and drainage
impact on soil quality: Il. Tensile strength of
aggregates, moisture retention and water
infiltration. Soil and Tillage Research, 103(2),
364-372.

Ahmadvand, G., and Hajinia, S (2015). The impact of
different caver crope and tillage systems on soil
physical properties and yield of potatoes. Journal
of Crop Production 8, 163-182 (In Farsi).

Alcantara, C., Pujadas, A., and Saavedra, M. (2011).
Management of cruciferous cover crops by
mowing for soil and water conservation in
southern Spain. Agricultural Water Management
98, 1071-1080.

Allen, R. R., and J.T. Musick (1997). Tillage method
and depth effects on furrow irrigation infiltration.
Appl. Eng. Agric 13, 737-742.

Alvarez, R. and. Steinbach. H. S. (2009). A review of
the effects of tillage systems on some soil
physical properties, water content, nitrate
availability and crops yield in the Argentine
Pampas. Soil and Tillage Research 104, 1-15.

Annabi, M., Houot, S., Francou, C., Poitrenaud, M.,
and Bissonnais, Y. L. (2007). "Soil aggregate
stability improvement with urban composts of
different maturities". Soil Science Society of
America Journal 71, 413-423.

An, S., Mentler, A., Mayer, H., and and Blumc, W. E.
H. (2010). Soil aggravation, aggregate stability,
organic carbon and nitrogen in different soil
aggregate fractions under forest and shrub
vegetation on the Loess Plateau, China. Catena
81, 226-233.

Bahrani, M. J., Raufat, M.H., and Ghadiri, H (2007).
Influence of wheat residue management on
irrigated corn grain production in a reduced
tillage system. Soil Till .Res 94, 305-309.

Bayat, H. (2003). The effect of tillage and wheels
traffic on soil physical properties. Masters thesis
soil, School of Agriculture, Bu Ali Sina
University (In Farsi).

Bayat, H., Mahbubi, A. E., Hajabbasi, M. A,
Mossadeghi, M. R (2007). The effect of tillage
systems and a variety of agricultural machines on

VAP sl g oot B 8yl FA 8590 oyl ol S g OF wligixs 178

5 oS oRlEl 0 plie pw &5 il IS ity
S 0 S (69,9,8 Caglie Lol casyls S QLO.';_&LM; Sgu
dl jhals s idg oS alies g sbla> (659
6L¢~.\.‘>‘5 w5l&o d...uljﬁ‘ u.cl.u )l.'> wy °L.5 ‘).v)
@L.s ST P W 6?)5 Slog s J.f‘).g o Sk Ls)l.oa}l.w
Yo iSe 30 SB oy pae Oldes a5 ols lid pghs o)
S Geglie Sleogas p 1) 56 0p e JSKWLSLS
g g5 Glagys ol o cde Yl sl olas
Gz Sl e oplpls il SB Ol s b Sugope
oy oS Shoogas  poe Slles 3T jasis

Bulk Density, Cone Index and Structural Stability
of a sandy loam soil. Science and Technology of
Agriculture and Natural Resources 42, 451-461.
(In Farsi).

Beare, M. H., and Bruce, R. R. (1993). A comparison

of methods for measuring water-stable
aggregates:  implications  for  determining
environmental effects on soil structure.

Geoderma, 56(1), 87-104.

Blanco-Canqui, H., Lal, R., Owens, L.B., Post, W.M.,
lzaurralde, R.C (2005a). Mechanical properties
and soil organic carbon of soil aggregates in the
northern Appalachians. Soil Science Society of
America Journal 69, 1472-1481.

Blanco-Moure, N., Angurel, L. A., Moret-Fernandez,
D., and Lépez, M. V. (2012). Tensile strength and
organic carbon of soil aggregates under long-term
no tillage in semiarid Aragon (NE Spain).
Geoderma 189, 423-430.

Bond, W., Turner, R., and Grundy, A. (2003). A
review of non-chemical weed management.
HDRA, the Organic Organisation, Ryton
Organic Gardens, Coventry, UK. 81 pp.

Bouajila, A., and Gallali, T. (2010). "Land use effect
on soil and particulate organic carbon, and
aggregate stability in some soils in Tunisia".
African Journal of Agricultural Research 5, 764-
774.

Boydasg, M. G., and Turgut, N. (2007). Effect of tillage
implements and operating speeds on soil physical
properties and wheat emergence. Turkish Journal
of Agriculture and Forestry 31, 399-412.

Bruce, R. C., and Rayment, G. E (1982). Analytical
methods and interpretations used by the
Agricultural Chemistry Branch for Soil and Land
Use Surveys.

Causarano, H. (1993). Factors affecting the tensile
strength of soil aggregates. Soil and Tillage
Research, 28(1), 15-25.

Celik I, G. H., Budak M and Akpinar C (2010). Effects
of long-term organic and mineral fertilizers on
bulk density and penetration resistance in
semiarid  Mediterranean  soil  conditions.
Geoderma 160, 236-243.



WYV olul g Sy ol g 55y S Elgl 53U iy Ken g i 4555

Celik, 1. (2011). Effects of Tillage Methods on
Penetration Resistance, Bulk Density and
Saturated Hydraulic Conductivity in a Clayey
Soil Conditions. Agricultural Sciences 17, 143-
156.

Chauhan, B. S., A. Yadav and R. K. Malik. (2002).
"Zero tillage and its impac soil properties: a brief
review. In; Malik, R.K., Balyan, R.S., Yadav, A.,
Pahwa, S.K. (Eds.) , Herbicide Resistance
Management and Zero Tillage in Rice—Wheat
System". March. 2002, 6-4 CCSHAU, Hisar,
India, 109-114 .

Chen, Y., Cavers, C., Tessier, S., Monero, F., and
Lobb, D. (2005). Short-term tillage effects on soil
cone index and plant development in a poorly
drained, heavy clay soil. Soil and Tillage
Research, 82(2), 161-171.

Choudhury . S. G Srivastava. S. Singh, R. C,, SK .
Sharma, D.K. Singh, S.K. Sarkar, D. (2014).
"Tillage and residue management effect on soil
aggregation,organic carbon dynamics and yield
attribute in rice-wheacroping system under
reclaimed sodic soil". Soil and Tillage Research,
136, 76-83.

Conceicdo, P. C. Dieckow., J.; Bayer, C (2013).
Combined role of no-tillage and cropping systems
in soil carbon stocks and stabilization. Soil and
Tillage Research 129, 40-47.

Constantini, A. (1996). Relationships betwin cone
penetration resistance, bulk density and moisture
content in uncultivated,repacked, and cultivated
hardsetting and nonhardsetting soils from the
coastal lowlands of south-east Queensland. NZ J.
For Sci, 26, 395-412.

Cresswell, H. P., and Hamilton, G. J (2002). Bulk
density and pore space relations. In Soil physica
measurement and interpretation for land
evaluation: A laboratory. Eds N. J. McKenzie, H.
Cresswell and K. Coughlan. CSIRO Publishing:
Melbourne handbook. 58-35

Dabney, S. M., G.V. Wilson, K. C. Mcgregor and G. R.
Foster (2004). History, residue and tillage effects
on erosion of loessial soil. Transactions of the
American Society of Agricultural Engineering 47,
767-775.

Da Veiga, M., Horn, R., Reinert, D. J., and Reichert, J.
M. (2007). Soil compressibility and penetrability
of an Oxisol from southern Brazil, as affected by
long-term tillage systems. Soil and Tillage
Research, 92(1), 104-113.

Dexter, A., and Kroesbergen, B. (1985). Methodology
for determination of tensile strength of soil
aggregates. Journal of Agricultural Engineering
Research, 31(2), 139-147.

Dickson, E., Rasiah, V., and Groenevelt, P. (1991).
Comparison of four prewetting techniques in wet
aggregate stability determination. Canadian
Journal of Soil Science, 71(1), 67-72.

Dorneles, E. P., Lisboa, B. B., Abichequer, A. D.,
Bissani, C. A., Meurer, e. j., and Vargas, L. K
(2015). Tillage, fertilization systems and

chemical attributes of a Paleudult. Scientia
Agricola 72, 175-186.

Fuentes JP, Flury. M. and. Bezdicek. D. (2004).
Hydraulic properties in a silt loam soil under
natural prairie, conventional till, and no-till. Soil

Sience Society American Journal 68, 1679- 1688.

Gabriel, J. L., and Quemada, M (2011). Replacing bare
fallow with cover crops in a maize cropping
system: Yield, N uptake and fertilizer fate. Eur. J.
Agro 34, 133-143.

Gao, W., Watts, C., Ren, T., and Whalley, W. (2012).
The effects of compaction and soil drying on
penetrometer resistance. Soil and Tillage
Research, 125, 14-22.

Ghorbani, R., M. H. Rashed Mohassel, S. A. Hosseini,
S. K. Mousavi and K. Hajmohammadian
Ghalibaf (2009). Sustainable weed management.
Ferdowsi University of Mashhad Press, 924.

Hallett, P., Dexter, A., and Seville, J. (1995).
Identification of pre-existing cracks on soil
fracture surfaces using dye. Soil and Tillage

Research, 33(3), 163-184.

Hazelton, P. A., and Murphy, B. W. (2007).
"Interpreting soil test results: what do all the
numbers mean?,” CSIRO publishing.Herrick, J.
E., and Jones, T. L. (2002). A dynamic cone
penetrometer for measuring soil penetration
resistance. Soil Science Society of America
Journal 66, 1320-1324.

Imhoff, S., da Silva, A.P., Dexter, A (2002). Factors
contributing to the tensile strength and friability
of Oxisols. Soil Science Society of America
Journal 66, 1656-1661.

Jin, K., Sleutel, S., and Buchan, D (2009). Changes of
enzyme activities under different tillage practices
in the Chinese Loess Plateau. Soil Till. Res 104,
115-120.

Jones, C. A. (1983). Effect of soil texture on critical
bulk densities for root growth. Soil Science
Society of America Journal 47, 1208-1211.

Kemper, W. D. a. Rosenau. C. R. (1986). Aggregate
stability and size distribution. In: Klute, A. (Ed.),
Methods of Soil Analysis. Part 1. Physical and
Mineralogical Methods. 2nd ed., Agron. Monog.
9. ASA and SSSA, Madison, WI., PP. 425-442.

Khazai, A., Mosadeghi, M.R. and Mahboubi, A.R.
(2008). "Effect of laboratory condition, organic
matter content, clay and calcium carbonates on
mean weight diameter and tensile strength of
aggregates in some Hamadan soils". J. Sci. Tech.
of Agri. Natural Resource 12, 123-134.

Lamei Hervani, J. (2013). Assessment of dry forage
and crude protein vyields. competition and
advantage indices in mixed cropping of annual
forage legume crops with barley in rainfed
comditions of Zanjan province in Iran. Seed and
Plant Production Journal 29, 169-183. (In Farsi).

Lapen, D., Topp, G., Gregorich, E., and Curnoe, W.
(2004). Least limiting water range indicators of
soil quality and corn production, eastern Ontario,



Canada. Soil and Tillage Research, 78(2), 151-
170.

Ley, G., Mullins, C., and Lal, R. (1993). Effects of soil
properties on the strength of weakly structured
tropical soils. Soil and Tillage Research, 28(1), 1-
13.

Lugandu, S. ( 2013). Factors Influencing the Adoption
off Conservation Agriculture by Smallholder
Farmers in Karatu and Kongwa Districts of
Tanzania. Presented at REPOA’s 18th Annual
Research Workshop held at the Kunduchi Beach
Hotel, Dares Salaam, Tanzania, 55.

Macks, S., Murphy, B., Cresswell, H., and Koen, T.
(1996). Soil friability in relation to management
history and suitability for direct drilling. Soil
Research, 34(3), 343-360.

McDaniel M, Tiemman. L. and Grandy. A. (2014).
Does agricultural crop diversity enhance soil
microbial biomass and organic matter dynamics?
A meta-analysis. Ecological Applications 24,
560-570.

Metson, A. J. (1961). Methods of chemical analysis for
soil survey samples. Soil Bureau Bulletin No. 12,
New Zealand Department of Scientific and
Industrial Research.Government Printer:
Wellington, New Zealand, 168-175.

Mohammadi, J (2006). Pedometry-First volume:
Classic Statistics. Pelk Press. p 531.

Moradi, F., Khalili Moghaddam, B., Gafari, Cirrus and
Ghorbani Dashtaki, Sh (2014). mechanized
cultivation and long-term impact on some soil
physical properties in a number of sugar cane
agro-industry in Khuzestan province. Journal of
Soil and Water (Agricultural Science and
Technology) 27, 1153-1165. (In Farsi).

Munkholm, L. J., Schjgnning, P., and Rasmussen, K. J.
(2001). Non-inversion tillage effects on soil
mechanical properties of a humid sandy loam.
Soil and Tillage Research, 62(1), 1-14.

Munkholm, L. J., Schjgnning, P., and Kay, B. D.
(2002). Tensile strength of soil cores in relation
to aggregate strength, soil fragmentation and pore
characteristics. Soil and Tillage Research, 64(1),
125-135.

Paustian, K., Collins, H. P., and Paul, E. A. (1997).
"Management controls on soil carbon". Soil
organic matter in temperate agroecosystems:
Long-term experiments in North America. CRC
Press, Boca Raton, FL. Management controls on
soil carbon, 15-49.

Pytka, J. (2001). "Load effecte upon soil stress and
deformation state in structured and disturbed
sandy loam for two tillage treatments”. Soil and
tillage research 3, 123-139.

Ramos ME, B. E., Garcia PA and Robles AB (2010).
Cover crops under different managements vs.
frequent tillage in almond orchards in semiarid
conditions: effects on soil quality. Applied Soil
Ecology 44, 6-14.

Rasouli Sherbyani, V. and. Abbaspoor Gilandeh., Y
(2008). Effects of different tillage on some soil
physical properties. Proceedings of the Fifth

VAP sl g oot B 85l FA 8590 oyl ol S g OF wligizxs 1+YA

National Conference on Agricultural Machinery
Engineering and Mechanization. Mashhad
Ferdowsi University. (In Farsi).

Rhoades, J. D., Kandial A., and Mashali, A. M (1992).
The use of saline water for crop production. Food
and Agricultural Organisation of the United
Nations, Rome., 48.

Rosa HA, S. D., Veloso G, Santos RF, Souza SNM,
Marins AC and Borosi A, (2012). Effects of the
use of cover crops in the structure of an oxisol
managed by a no-till farming system in the west
of Parana. Brazilian Journal of Food, Agriculture
and Environment 10, 1278-1280.

Ros, V. V., Souza, C.M.A.,, Vitorino, A.C.T., and
Rafull, L. Z. L (2011). Oxisol resistance to
penetration in no-till system after sowing. 31,
1104-1114.

Russo, V. M., Kindiger, B., and Webber, C.L (2006).
Pumpkin yield and weed populations following
annual ryegrass. J. Sus. Agri 28.

Rusta, M. G. A. Golchin., A. (2005). Theory of the
formation of aggregates. soil and water
conservation extension Journal, 1(3), 87-92. (In
Farsi).

Safari, a., Asudar, M. A., Ghasemi-Nejad, M., Abdali
Mashhadi, A. R. (2013). The impact of different
tillage methods and crop residue on soil physical
properties and wheat vyield. Journal of
Agricultural and sustainable production 23(2),
49-59. (In Farsi).

Samadani, B., and M. Montazeri. (2009). The use of
cover crop in sustainable agriculture. lranian
Research Institute of Plant Protection Press, 186
pp. (In Farsi).

Sas, L. E. (2002). Getting started with the SAS learning
edition. Cary, 200.

Sherani, H., Hajabbasi., M.A., Afuni, M., and Hemat,
A. (2010). The effect of tillage systems and
organic fertilizers on soil penetration resistance
under corn cultivation. Journal of Science and
Technology of Agriculture and Natural Resources
51, 141-154 (In Farsi).

Silva, S. G. C. Silva, A.P.; GIAROLA, N.F.B;
TORMENA, C.A. and SA, J.C.M. . R. (2012).
Temporary effect of chiseling on the compaction
of a Rhodic Hapludox under no-tillage. Bras. Ci.
Solo 36, 547-555.

Suivan, P., and Diver. S. (2001). Overview of cover
crops and green manures fundamentals of
sustainable agriculture. NCAT  Agriculture
Specialist.

Stroosnijder, L. (2008). Modifying land management in
order to improve efficiency of rainwater use in
the African highlands. Soil & Tillage Research
103(2), 247-256.

Tavares Filho, J. Fonseca., 1.C.B.; RIBON, A.A. and,
and BARBOSA, G. M. C. (2006). Efeito da
escarificacio na  condutividade hidraulica
saturada de um Latossolo Vermelho sob plantio
direto. Ci. Rural 36, 996-999.

To, J., and Kay, B. (2005). Variation in penetrometer
resistance with soil properties: the contribution of



VYA gl g ohebes ol 5559 B Elgil a6 1o, (Ka 5 Gl AIS5

effective stress and implications for pedotransfer
functions. Geoderma, 126(3), 261-276.

Tullberg, J. (2010). Tillage, traffic and sustainability—
a challenge for ISTRO. Soil and Tillage Research
111, 26-32.

Virto 1, I. M., Fernandez-Ugalde O, Urrutia I, Enrique
A and Bescansa P (2012). Soil quality evaluation
following the implementation of permanent cover
crops in semi-arid vineyards. Organic matter,
physical and biological soil properties. Spanish
Journal of Agricultural Research 10, 1121-1132.

Voorhees, W. (1983). Relative effectiveness of tillage
and natural forces in alleviating wheel-induced
soil compaction. Soil Science Society of America
Journal, 47(1), 129-133.

Watts, C., and Dexter, A. (1998). Soil friability: theory,

measurement and the effects of management and
organic carbon content. European Journal of Soil
Science, 49(1), 73-84.

Wilkins, D., Siemens, M., and Albrecht, S. (2002).
Changes in soil physical characteristics during
transition from intensive tillage to direct seeding.
Transactions-American Society of Agricultural
Engineers, 45(4), 877-880.

Wright, A. L. and. Hons., F (2005). Tillage impacts on
soil aggregation and carbon and nitrogen
sequestration under wheat cropping swquences
Soil and Tillage Research 84, 67-75.

Zamani, P. (2011). Statistical designs in animal
science. Bu-Ali Sina University Hamedan Press.
(In Farsi).



